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and 5 % carbon dioxide (CO 2 ).
MTS viability assay
The in vitro cytotoxicity of the different PS beads was tested using the MTS viability assay. 24
hrs before treatment BeWo cells were seeded in a 96-well plate (8000 cells per well). Different concentrations of PS beads were applied. As negative control, cells without treatment were used and as positive control 1, 10, 100 and 1000 µM CdSO 4 was applied. After 3 or 24 hrs of incubation at 37 °C and 5 % CO 2 , an MTS assay (CellTiter96® AQ ueous One Solution Cell Proliferation Assay; Promega) was performed according to the manufacturer's instructions.
Results were presented as mean percentage of the untreated control from three independent experiments.
Ex vivo human placental perfusion model
A fetal artery and vein of an intact cotyledon were cannulated. Afterwards the placenta was fixed in a tissue holder and placed into a perfusion chamber. To connect the maternal side three blunt cannulas were introduced in the intervillous space and a venous drain was introduced to return the fluid to the maternal circuit. Two peristaltic pumps maintained the fetal flow at 3 -4 mL/min and the maternal flow at 12 mL/min. A water bath kept the temperature of both circuits at 37 °C.
For the fetal side one oxygenator with 95 % N 2 and 5 % CO 2 and for the maternal side one oxygenator with 95% synthetic air and 5 % CO 2 were applied. To flush out the blood and allow a recovery of the tissue from the ischemic period after the delivery, the experiment started with an open perfusion (both circuits) for 20 minutes using only perfusion medium. The perfusion medium contained M199 tissue culture medium (Sigma) diluted with Earl's buffer (dilution 1 : percentage of transferred PS beads compared to the initially added particle amount. As control radiolabeled 14 C-antipyrine (50 nCi/mL, specific activity: 4.7 mCi/mmol; American Radiolabeled Chemicals Inc.) was also added to the maternal or fetal circuit. The criteria for a successful perfusion were visual control (intact membranes, no lesion, no disruption of the placenta), leak from fetal to maternal side < 4 mL/hr (for reverse perfusions < 1 mL/hr), an equilibrium of 14 C-antipyrine between maternal and fetal circuit after 4 -6 hrs, a fetal perfusion pressure < 70 mmHg and fetal pH at a physiological range of 7.2 -7.4.
Antipyrine transfer
Perfusate samples were mixed with scintillation cocktail (Irgasafe Plus Scintillation Cocktail, Zinsser Analytic) and measured in a liquid scintillation analyzer (Packard Tri-Carb 2200; GMI).
Viability and functionality of the placenta
Glucose and lactate concentration in the fetal and maternal circuit were determined with an automated blood gas system (ABL800 FLEX automated benchtop analyzer, Radiometer Medical ApS). The placental hormones human chorionic gonadotropin (hCG) and leptin in the fetal and maternal circuit before and after perfusion were determined by enzyme-linked immunosorbent assay (ELISA) as described previously (Malek et al. 1997; Malek et al. 2001 ). The hormone production was calculated by dividing the amount released in both circulations after 6 hrs of perfusion by the weight of perfused tissue.
Histopathological evaluation
Tissue samples of non-perfused (negative control) and perfused placentas were fixed in 4 % formaldehyde (Formafix AG 
